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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a moving 
picture of excellent display quality by making the 
visual field wide and operation fast as to the 
liquid crystal display element which has high 
contrast and superior gradations and shock 
resistance and is low in driving voltage. 
SOLUTION: On an array substrate 12, a common ^.^ 
electrode 18 and pixel electrodes 27 are formed. 
and liquid crystal molecules 14a are switched ^ 
with a lateral electric field which is parallel to the 
array substrate 12 to obtain a wide field angle; 
and an orientation film is processed for circular 
orientation as shown by 32a-32c: and the liquid 
crystal molecules 14a when switched are rotated 
from the initial state of the circular orientation shown 
electric field direction to shorten a response time and 
fast. 
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[fs^js 2 ] mm^mLi/^m^m^m~<7mmizm 

s&^ti^ f£M<ommmMRx/&v^:i(^iiM<7mmMmi,z 
mm-ttimmmt<r>mmzi5\,^xmzmmt^n^j:m 
t^m^mmt^^m^m i izumcom^Bm^ 

izR\ni-:i,imifi\mm^tL&9i:mmb-ti>m^mix 

[f»*3S4] m\^m''. mimmm/zcommmmiz 
mmi'^immm<r)mm.mz}5\ ^x . ^> -y ^m^am 
mtiPimizmi-ri>im\^9m^ti?>mi:mit^h 
m^m 1 nmsmm 3 <^v ^•rti*>Kie«i(^jRB^H^3R 

^. 

muzm^^ii^miw&Lb -ttm^m 1 tcisitco?ga 

izmf^-thmmi^mm^ti^ mtrmwcb -rm^m e iz 

u-^\^i)-(:,M.xmsimmn&i,zmm-r^i^m.mmcomm. 
rttcijv^r, ^^'?^-y:^-iMBmmi?:nm(<zm[^-r&m 
m!^9m^ti?>mi:nmb-t^imm6Xiitmm7<r> 
V ^TtitHzmmcom^Bm^'j'. 

mifm>(>^xmsmm^izm^-ti>^mmM<r>^m 

rtttjv^T, ^--T^-y^m^Bm^^^^^FimizMifi^-r^ 
mi\^>m.^ix^9^:mwib i-i>m^m e i,z§m<^m^ 

[00 0 11 



. [0002J 

V— Krn-fe-y^f-«?>T b y r>''c— yi-;priytfjL 
•C . jS^b^^^^ ( OTL C D i: s&m-^ . ) 

[0003] -mizztii^m^Tjkm'fit. x 

-7^-y^?gfBS:SJSh7^i^'>^:J' {VXYTFTb^Wt 

) iz^riwmLmmi^fizm.^-ti.T'^^A^^v 

V 7 xM^B^B«^^ . $> s 2 7 0 ' t^filHrtn 

t^S^Ttf ^mMv b U :7XMMB^B*^1^tC;*cS'J$nT 
v^f^. LA- \^ts:ift:>:LfLhmiB^7m=i-\i^^'rfii^WL^B 

[0004] ^<r>tzi!f>. mmb^'ij^j:mij\^X'cr>X^ -y 

ti, K^I^«tt?g^B2rffli.^^c?g^B^T^i^i^W$ixT 
L*>t^i:*-'<?>C<?)«^vgB^Ba^^coi*I. B««ic 

w-^ ^ 1 tc®t<o^=5ri> X b 7 -f r««om 1 2 

S.t>'^2cO«|g3&i5at, M«®2, 3rai:i«ff^Ep 
4 Sr. 1114 (a) fc^t««JB<^7^^->*-TXffi[6l 

*-^>iai4 (b) iz^-tmiz. Tu^mmibw-'ffmiz 
xm^Ei3\^iz^,^izmmLx^ 'yf->^-rs?ga«^ 

[0005] 

[^HB*W??;tJ:3i;-r&lllI] L*>L^*i<^±E, 

-y ^m^Bmjm<7im^B^=F-^T]y^mi^iz^mzm 
«klx^ >y^v^^-rs?as«^^c*-5T«i. X^ .y 

•5. mmij\^x'iim^B^'f-co^'itim\'^^bi^i>. m 

ft^#^>ill.t£0c7), 014 (a) {C^-r»tcmi25.t/ 

ig 2 to^ai 2 , 3 1 B&TiTt::*^ i^-r xieit] $ tir^m 

^=F4 5ria 1 4 ( b ) fcS^-r«fcm^E*-|6jtCB&9 0 
• [Il!iS-r^WiB#r^S:SL. -5-cOl£?gl*ll3&«av^i:V^3 

[0006] -?->rT'*3%BJ(i±EraSi$rl^*-r-l> t £7) 
•C\ ^^^f- y :7?SB^8fflB£!B!l?rfflV^SJRfB«^S^t^t5V% 
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[0007] 

fkir^t^izmm^tiix u -y h^co^mmmt . m 
[0008] ±=mmzx o^ffeBjJi, mmumzan 

[0009] 

^miT]^m5^^mLxmm-th, lo^m^Bm.^ 

^T'$>0, -^--fXl SO/imXSOxzmCDlM^SrlBl) 
■r&lgtlj^^i: LTTFTl 1 ^rffiV-^^TU-^S^ 1 2 

mf. n\^mw,i 3ti^^^h-n(ow^^{,z\i^ 

•y ^mSkmmi l 4 1 UTiS«S:frtt*-'iEfiittT'$) h Z 
LI-3926 (An = 0. 2030) ( (*|c) j^f/U:? 

*^**A$^XTV^^. i^, 15. 1 6 {±114 

[0010] iiTTU-f S«l 2«, 
'b^l.^^a^i 7±^c, A^M<t:!|*i (liiTi 

^<^±.{zmiti^'} 3>' ( S i O2 ) ISg*-^>^ri.«fi6^ 

li2o^■cf^LTFTl i*>'j^fiS;$ixTi^-i., ai]*>, mM 

Wm.2 0}L(^ifU'^M. (Ta) *-^>^§y-h«ffi2 
l±^cJ±K'fbi^Urj^ (S i O2 ) i}^h^j:hy-h^ 
^22i:-fi-LT=t/Uyr:^i^Vziy (a-S i ) i^io^ 

i^^mwm2 sRi/m.'it'^o^y ( s i nx ) a^^j^sti. 
&i.mm2 4f)m^^ti. zco^mi^m2 3&x/^mm2 

(a-S i ) *>^>^-S5j--S -yi?«2 6 5r:frL. BiSm 
fli2 7tjfgg$ix^r;PS^'>A (Ai ) *>/^^sy- 

;^«fig2 8. fi-^|g3 Ot— #:iOHl/-< :x«ffi3 l*>'ig 

[00 1 1 ] C:c:T'M^«I§2 7«, I TO«>t>:5:>?^^' 
-h*e^M2 2±C-C»StCJ^jSSnTfcO. ISicJtii 

mMi 8Rzmm^m2 7±uim'\-i^mnz^ o&i^ 

mR\^3 2 a~3 2 c*<m$ill.ieiS])K3 3*^Ep©J$ 



?ffiS^l 4a{±. TU^mKl 2tCTfi=S.oRm[6] 
3 2 a~3 2 c tcrfJ-^r-iUcOR^rJ^^-rSWiEl^^il 
•S. i^. -?-tfOJllf*r[6ltCj)-5T<±?SB^H^Tl 4a(±. r 

[0012] -Mif^mm 1 3{±, ^Hs^;e^7XA-^>^ 

l.^«i«S34±lC# (R) . Ji (G) . » (B) tfOX 

[0013] <5:{CfgfB«^-=F 1 oco8?jt:^a(c-^v^T 
^^i., 5fe-rT^-f««l 2(CS>^-Ct±. ffi^a«l 7 
±iZXny:!fmizX'0 ITOt:^mL^(^±izfm!m 
IK 2 0 1. . <J:v ^T'X>'n° ■/ rJ'ftJc j; 0 ^"J 

(Ta) S-fRMt, 7*hPi^'Xh (ia^-t+^) Srv 

Xi? t LTX yf-^^^^jax-r^:? h U y:j''57 

^m\'K c;^'-hflSi2 lSt^.Iili:— *<0*3iEMl2 1 a 

[00 14] <xi>zy^x-7cvDmi,z^'omti^v^y 

(Si ©2 )ffii, r^yP^rXi^Uny (a-S i ) 

IK, m^i^v^y ( s i Nx ) ^^ii»:«e?^«L, m 
-fbi^yny (s iNx ) IK. r^yu:7rx>-y3y (a 

-Si) M?:7;r hUy^7 7^fetSt--C>'N-^'-yj^^ 
t^f<=e 2 3 at^ftMil 2 4 . g^V 

2 3 ±{c;T7 X-7 C V D J: 0 T^r/P 7 T X V- y 
(a-S i ) M2-Jg«L.. Ji-y^-y^^^iaJLLX:^- 
5-y:J'Ji2 6Sr>N-^-yjg|«L, OT;!^ 
= ri.>A (A 1 ) JKSrfig^L^cf*, 7*hx-y^y^^jD 

xLy-;^l;ffi28. m'^w.soRr/Y^^-i ymmsi 
[00 15] zcom, y-hm.mm2 2±izxj-^'y^m 

tcj:"? ITO$rfi£llt. 7:f hx.y^y^SnXUtSM«0 
®««ffi2 7 t:f^^-ymm-^ , Mlc. MteSilK 
2 2&t^«fii^jK2 0 2r;^y y httlcx-yf-yi/JPX 
*iiSfiil 8*i®M<7)li^l:Si2 7co^tc:n-ft-ri. 
«^ttlJgfi£ LTtf*. --K y 5 H 2: EP©J LTieiSlK 3 3 5: 

[0016] ^{cl2[6l)K3 3 tc. Battle 3 il(7)P3J^(c 
<S3fe$-tir^c:i:*^'aj*S^x:? (H^-T) $r/^t•C^ 
^mi^L'X. 3 ffl«P3J^i2l6l 3 2 a - 3 2 c 

iOOn\mzn\^mSLl 3fcS>oT(±. ^Mi*K3 
AHZ^ (R) . S (G) , » (B) <7)J(|tCffl!i£f5:Xe 

yn-hL/cf*, VN-^-ySl3te, ^^^mML. xh 

[00 18] e^'^T. ?SfBiiii:*^'2. SumbWLhX 

rU-fSMl 2±(C©S2. 2//mc7)i^y;<^ (SjdK 
'(Lfi)c(^*) m) 3 5$r^SJcS&JK5 0fli/mm2 t^Si 

aig^tic^&icTiic^LTti*, r^^»Ki 2mfn\^ 

a«il 3$:i^l^iILTffl^i:•C-t;^'^kL. -e<^iaP:gt=^--7 
^ -y ^J- ?8iB^fflfi£!|^ 1 4 tJ*±-r?. . i LXmmL 
12. 1 3t:^EPr:^(oI. 5^eps:^[6]<7)lS3t|i$::S-^2, 
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m^WL 15,16 SrlRJif UT?Bia*^^ 1 0 t-^S . 
:t^-ef- y^'^amtI140An*»':^§v^^i:A>^>, m 

[0019] mzwmi.zr>\^xm'<^h . ?s^B^ig^ i 
0 1 smmmnm 2 7 icms^r epjd 

TV^5P*»<i>;^-7^y ^fSftffllS^a 1 4 e^JSa^ 1 4 

a{iia4lc^-ri; 0{clM*4'O3{i<?DRJ^iHl*l3 2 a 

~3 2 c {,z^->xwm^ix. mmm is, 2 7 i^^^t lt 
?Sb^b^^^ 1 0 im^vmitmi emt-t^^^^ti 

M-fht. ^^s:H\^<r>m^\.zx^^--=^i-'v9mi'umL 

m 1 4 cojs^^^ 1 4 aaia 5 ics^-r«t;:m^:^f*]i3ie 
«i smi}-i=<r>Kmmi'^^tvf\izm^ui e\izmi 
[ 0 0 2 0 ] -e LTc:<o?gH%«^«^ 1 0 {zxmmim. 

*LjEei^l^^S:jB!l^L;t0f, il*)±*i'9*«8ms e c , 
±hytfir)i}^2 0 m s e c tWibXT&^^m.^^'^tifz. 
X^^co#tt(i±T^6 0 • l:Xtf.zi5\\x ayhy 
XM 0 : im±<^J!£V->tl|f:ft$rf#^>nfe, 

[ 0 0 2 1 ] J: 5 ^zm^-rtiii. m^mni^itz 
lib. :^^-?^-y^m^Bmjs.mi4?:ru-(m^i2t^n 
ijf^i,z^^ -y^^y^h^. ^immf,zxm^-^=i-iA 
3ii^^mmm\&mmimm2 7fc:^^L-cM«>f:^rs 

Rjgffir6]3 2 a-3 2 c \,zm->X^m^iXhWt^i^ . X 

^^yji^^^mtam. ]imm!Si<r)m.mi>zx 0^*^1531 

^t^tL. mwsmx'h'o^j:*^^. mmizh-yxti^M^^ 

[0022] Litnmi ZtHZitL. m^g^^l 4 af}< 
9 0* >y-fXhi:fig|><kd, mi<^lltficojg®(cl3{tl> 

Mf^m 3 3 , 01 2 t:s^^«ic*ji«fis 1 smmm 

«fii2 7i:^ff=5r^6pw:^i^icierfi]5JliIbT limm'i 
tL. mm^m^Lximmmi:m&Lfzm. :SLio±.t/^ 

^IfiB 0msec, iri^T** "3** 120mseci: t-W 
7 AJf JfelS 30HzJ:>3a<^'3, Bai*<{ir^ 

(00231 »:{c*%BB<7)|g2c7)SeSfiOJK?S5ria6 S:# 

(t.s?SH^H^^ 1 4 a<7)|i]W:i^»£7)gsr6]:Srf6i*^'S^l. to 

cr>. ffitin 1 cr)%m.<mMt n—x'h -s ^ . isi-ss 

[0 0 24] Bp*>, ri^'fs^i 2±ffit:Ensij?fL.i.Be 
i6iM3 7{i, iEisijaamf, B!f«j-r^*M«ffiiss.ixB 



3g®Bi 2 7 COSI^SIC , W t7t/hP3Jgiiil6] 3 8 «rm-t 

l.**iaj*^-7X^'^:rt-L^J'l-^$rB?J^$fT., W^l 
8. 2 7<0»C/hP3J^idlSl3 8^«-r«.«m$nT 

[0025] ^ntc J: 0 , 1 0 tcfcV^T^U 

oTti, g2[^^ 3 7 m^nmm\ 3 s ^^t-r 

!fe 1 4 <0?Rb^o^H=^ 1 4 a fiH 6 C^-f J: ^ tCftaH® 1 

smmnmm. 2 1 ^x-'hvmw^ 3 a \iz^'>xm'\^ 
^"^tifzitM. mwn'^^^^miAzxr^wkth. 

#^5i«@i8&i>'B*«@2 7ratcmE^E|iJa-t 
& t , 5>=EP s :^[fi]0«.^tc i 0 1 4 a {415 1 CO 

mmim<m 5 t i3i«ic^#:frt6i \zm¥\ $ 
[ 0 0 2 6 ] LT c: o?sfB«^^^T 1 0 \.zxmm^m. 

^LiG^I^SSraiSL/^fiff, A*>±*<>9**1 0ms e 

iL*>T*»''9*'^2 5ms e c tBsA^T^V-iffl^-^^jix 
^c. Xig»A£0Wtt{4±T£*6 0- ^}±Xzii\^x^y 
h7XM 0 : im±<7)J2:v%«»^|Sr#'5>^iJt. 

[oo27]^<7)j;5 (c«^-tixt4\ % 1 o^mmmm. 
tw^. ■^^y\'y:^Y^'^hfLh}L^\iz^ mmm 

ffl^it^ 1 4 $rfflV^;^c?SfB*^^ 1 0 i.Zii\^X)h?m^ 

^\^t>fihhmiz. wmm.zxm^^^\ A aA^ftii 

««g 1 8SyW*«Si 2 7 tcS:^ L-Cm>i: ^ •2.«/JnRJ^ 
ffi[pl3 8tC?a-5riE?!lSaS**><i>, X^-yf-ym*^ 

X'h'otsiif'hmM^.zii-yxh^iitc^-s^mi'ikhtx. 
[0028] mz-i?.W'm'm3<rinmmm.^mi'Jh'm. 
wma^^x. r vessel 2 

•y b^ft<50^tam«B 1 8 Srr 1/-^ a« 1 2 T'^^K 

« 1 3 m^zm'th t COTS) 0 , fliitim 1 (nmmim.):. 
n-x'hhm^h. n-^'jt^.z^^^xMn-^^^x. 

-?-coSiHS$r#B&-ri., iP*>TL-^ffi«4 0c7)^^a:Kl 

1, r*;l/7rXi-'j3:^ (a-S i ) *><i>^?>^^#: 
«2 3^Sr*-rSTFTl l&t^iaiMOB^«Si2 7*i 

m^^fL. "mzmmsm^izi,^ \m9i^\,z3m<rmi6 

iEl^3 2 a~3 2 c*<?gfi£$tT.S«Be[ft|ii!MSixSffirei 

M3 3*WJ$ilTl^^, 

[0029] -:fir*^[6]S:K4 1(4, ^S«3 4±c7)# 
(R) , li (G> . W (B) <^;^h9'fr«c0;i!r5-7 
-fyU^'3 6±{C, ^^3 9S::rt-L, ;^>'N- y rJ'StC J: D 
m$ its I T OK5r X h 7 rmoi^S^ 3 4 <7) 
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i&^^ix.. mzm^^s^^zi. 0 wm. 33 1 mm^z 1 

m\^mm^tihm\^m4 3iiimi^ixx^^h. z<7)m^ 
T\y^ mwLA om/n^w^A 1 1 <r>mi<nmmt 

^ 4 4 ^mm^^ <• 

[0030] ^tttC J; 0 , ?S^a«^^ 4 4 tC-C^^tt 
miZh^Xti. ffi(6j|K33, 4 3lCj:t?:^-7^-y:??KS 

1 4 co^H^BiJ-^ 1 4 a <r>mm<r>mmt mm 

tClBfgr30(^P3?^ffi(6l3 2 a~3 2 ctC?{ir>TE?lJ 

2 7 raicmESr EPjD-r S i: . 5^EP s :^r[6]c7)«^tc J: 0 W. 
1 4 a<4m 1 <7)SliS«0J^SI<0l25 IC^-TcOfc PI^ 

Wi:[Bl-:6-[6i$:i6]<^ca?>. xmmmm^ix-f^zm%WL 

[00311 ^ tTCOvaB^a*^S^4 2 tCTKiaS-^ 
* LJi5i^B#^2:M^ t/cF>^ . A*>±** 0 *^ 6 m s e c , 
iL-feT**"?**! 6 m s e c i:ffi«>t:aEV^05:#^.iXJt. 

[0032]::c7)J:d i,zmWL-tfi\I. % l cr>mm(r>mm 

tmm. ^nyh'yxht:n^tmmnmi.x/mmmz 
^m\'^rcm^Bm^r:m^4 4i,zts\yxfm,mn^'i%(^ixh 
mm^ti'i%ii>ix. wmizh^xhMf^m^sh&imh 
[00331 ^:^^Mit±simm<r)mmizm(>tih t<o 

ijnmi,zm^^ix^ztm<mi o(,z^.-tmicD^mm 

c^«tC*jl«S4 6at>'M^«ffi4 7cO».IC-C?S^b:5J- 
^4 8S:WjetCffil*It7t'9S>SV^{i. 01 nzTp-rm 

2co^mmcomiz^mim5 0RxmmmM5 1 corns'. 

iCTrStfa^i-^^ 5 2 S: 1 /4 R?BlClE|fi]f LT t ^ 



v^. xm&m?m'f-<^misi>TFTizxh'r. mim 

[0035] 

^^^TdlS^7)?gB^B^^^OtJMS«S*^. «®t=MLTm> 

(?)Rffi4^tciei?i$nT*3 Ktm&enMizx 'om'^:ffmz^ 
flSL^<> x^ 'y^>i^<^!m^fsiim.m^ti. ^<r> 

mmmwmfizi^mccii'o . fsmmmt^m^ 

[HMcoS^^rlMBH] 

[H 1 ] 1 (ommcommcoTu^ ^$r*-r 

[112 ] 2ts:|%Bj£7)^ 1 C7)^ifec7)jg®£r)lll <7)A-A ■ ^ 

[03 ] :^^m<r>m 1 <osiifi<^)jg.«o0 1 <7)B-B - 

^^f^^it^SB^^^^^cOffiBSMIl-C'S)-!. . 

[04 ] :^mmco^ 1 i7)|iiScoj^®£7)iersiJl^iE(S]4t« 

[05 ] *^Bfl<?)^ 1 cOllificOJ^JB(^«EWJD«fttift 
l.?SB^B^i^^^tt5iB30-C'S)^ . 

ime] :^WMcr>m2<7)mmcommmi\^s^<^m\^^ 
^^•mmmxhh, 

mmw-mmxh^, 

[m8]^^mff)^3(r)m&<omm<r>Mj^mt&i:yr:-tm 

^mmx-h^, 

[m9'i :^^mcom3comm<r>mm(^m^Bm^^^^^ 

[010] *%Ba<oii 1 (7)^m<7)m[^ms^^^iw>M 

mx'h^, 

[011] *^BBcoss2o^?^CToie(^4fcii*jF-ruiBfl 
0-cab-i) . 

[012] J:b!K^IiOiE(in:triii]Sr5^^iKBfl0T'S>l., 
[013] mkc^mtrmt ( a ) {i-e^^om^Sr* 

mx'h^, 

[014] fi!*c7)^a$:^L ( a ) (i^cOlumW^fc 

ttsjets^i-^ ^^-rittHBE. ( b ) ii^<r>m,smmiz 
infm^B'^'Fiy^-rmmx'hi,, 

1 O-JgB^B***^- 

1 l—TFT 
1 2-T\y^mR 

1 3-i^mmwi. 
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